Objectives. This study compared trends in adult cigarette smoking prevalence in California and the remainder of the United States between 1978 and 1994.
Trends in Adult Cigarette Smoking in California Compared With the Rest of the United
Although the prevalence of adult smoking in the United States declined steadily from 1965 to 1990 (from 42.4% to 25.5%), there was no further significant decline from 1990 to 1994. [1] [2] [3] [4] [5] Hence, the nation probably will not achieve its year 2000 goal of reducing adult smoking prevalence to 15%. 6 Data from California, however, suggest that the prevalence of adult smoking in that state continued to decline from 1990 to 1994 and may approach 15% by the year 2000 if present trends continue. 7 California was the first state to implement a comprehensive tobacco control program funded by an increase in the state cigarette excise tax (Proposition 99). 8 This program, implemented in 1989, is considered a model for the nation. 9, 10 Because of the uniqueness of the California Tobacco Control Program and the size of the California population (between 1980 and 1994, 10% to 12% of the nation's adult population resided in California 11, 12 ), comparing trends in smoking behavior in California with those in the remainder of the United States is both technically feasible and important. Massachusetts, Arizona, and more recently Oregon and Maine have followed the California model of funding statewide tobacco control programs by increasing state excise taxes. Comparing smoking prevalence trends in California with those in the United States as a whole may help to identify the social, environmental, and political factors that influence cigarette smoking, to determine how California's intervention can best be applied in other states, and to monitor national progress toward the year 2000 objective.
To compare trends in adult cigarette smoking in California with those in the remainder of the United States, we examined data on current smoking among adults (persons 18 years and older) from several national surveys conducted periodically from 1978 through 1994. For each survey, respondents who lived in California were identified so that we could make separate estimates for California and for the remainder of the United States. In evaluating smoking prevalence trends, we considered the role of race/ethnicity, education level, tobacco control interventions, and tobacco industry responses to these interventions.
Methods

Selection of Data Sources
We identified all national and state systems for surveillance of tobacco use conducted between 1978 and 1994 that allowed estimation of the prevalence of adult cigarette smoking in California. Although prior reports of smoking prevalence in California used 1974 as the initial year of analysis, 7,13-15 we selected 1978 as the initial year for our analysis because it was the first year that the National Health Interview Survey (NHIS) tobacco supplements included 18-and 19-year-olds and collected information on the ethnicity of respondents. The inability to adjust estimates to reflect differences in the proportion of persons of various racial/ethnic groups or to reflect age differences in the sample populations before 1978 could significantly alter the estimates for these early years. Because these data points serve as anchors for the entire analysis, it is important to estimate them accurately.
We identif ied 5 surveys: the NHIS (1978-1980, 1983, 1985, 1987, 1988, and 1990-1994) , the Behavioral Risk Factor Surveillance System (BRFSS) surveys (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) , the Current Population Surveys (CPS) (1985, 1989, and 1992/1993) , the California Tobacco Survey (CTS) (1990, 1992, and 1993) , and the California Adult Tobacco Surveys (CATS) (1994). Because of potential differences in methodology between surveys, we selected for trend analyses only the 2 surveys conducted periodically during the time of interest (NHIS and BRFSS). Data from the CPS were not included because these surveys assessed smoking status for only 3 time points, and data from the CTS and CATS were not included in trend analyses because they were conducted only after 1990. However, we compared the data from the latter 3 surveys with the findings of our trend analyses.
Description of Data Sources
NHIS. The NHIS is a household survey of a stratified, multistage, probability sample of the civilian, noninstitutionalized US population. [16] [17] [18] [19] [20] [21] [22] Supplements to the NHIS included questions on tobacco use in 1978-1980, 1983, 1985, 1987, 1988, and 1990-1994 and were administered to all adult respondents (18 years and older).
Although the NHIS was designed to produce national estimates, we were able to produce estimates for California by stratifying the sample on the basis of primary sampling units, which are metropolitan areas or groups of counties that serve as the basis for household sampling. Unique characteristics of the California NHIS sample enabled us to derive state-specific estimates. 23, 24 Approximately 12% of NHIS respondents lived in California, and this proportion was relatively stable between 1978 and 1994 (Table 1 ). All primary sampling units that included California respondents were completely within the state's boundaries. Approximately 90% of California residents lived in areas that were part of a primary sampling unit.
The National Center for Health Statistics (NCHS) provided information that allowed us to classify NHIS respondents as California or non-California residents. In accordance with the NCHS protocol, the specific identity of primary sampling units was not revealed; we were only given information on whether a unit was in California or not. We adjusted poststratification weights from the NHIS to match the California and US populations by age, sex, and race/ethnicity for each survey year. Population controls were derived from the annual demographic files of the CPS. 25 Rates of response to the NHIS supplements varied from 79.5% to 87.8%.
BRFSS. The BRFSS is a system of state surveillance of behavioral risk factors among adults. 26 Data are collected through randomdigit-dial telephone interviews by means of a multistage cluster sampling method. California has participated in the BRFSS since 1984. Rates of response to the annual surveys between 1984 and 1994 varied from 77% to 84%.
CPS. The CPS is a national survey of the US civilian household population 15 years and older. 27 Interviews are conducted in person, but proxy respondents are permitted. We used data only from self-respondents, however, because analyses based on proxy respondents have been shown to significantly underestimate smoking prevalence. 28 Questions on tobacco use were included in special supplements to the monthly CPS in September 1985, September 1989, September 1992, January 1993, and May 1993. We combined data from the 3 1992 and 1993 monthly supplements to estimate smoking prevalence in 1993. The overall rate of response to the CPS supplements in 1993 was 87.9%. CTS. The CTS was a computer-assisted, random-digit-dial telephone survey conducted by the University of California, San Diego, and Westat, Inc in 1990, 1992, and 1993. 29 Rates of response to the adult component of the survey ranged from 71.3% in 1992 to 99.4% in 1993.
CATS. The CATS is an ongoing, monthly, computer-assisted telephone survey conducted by the California Department of Health Services and initiated in 1994. The methodology is similar to that used in the BRFSS.
Sample sizes for each of the above surveys are shown in Table 1 .
Measurement of Smoking Prevalence
We defined current smokers as respondents who answered yes to the following questions: "Have you smoked at least 100 cigarettes in your entire life?" and "Do you smoke cigarettes now?" These questions were asked in all 5 surveys. In certain years, some of the surveys asked an additional question to assess smoking status. Starting in 1992, the California BRFSS survey added the question "Have you smoked any cigarettes in the past 30 days?" To maintain continuity in assessing smoking status in the BRFSS over time, we classified as former smokers those respondents who reported that they did not currently smoke but had smoked 1 or more cigarettes in the past 30 days. In 1987, NHIS respondents were asked "How old were you when you first started smoking cigarettes fairly regularly?" Those who had never smoked regularly were not asked whether they currently smoked and were not classified as current smokers. The 1985 and 1989 CPS supplements included the question "How old were you when you first started smoking cigarettes fairly regularly?" Again, respondents who reported that they had never smoked regularly were not classified as current smokers, even if they indicated that they currently smoked.
Before 1992, all estimates of current smoking prevalence from the NHIS and CPS included only respondents who indicated that they currently smoked. Starting in 1992, the NHIS replaced the question "Do you smoke cigarettes now?" with the question "Do you now smoke cigarettes every day, some days, or not at all?" For the 1992-1994 NHIS, we defined current smokers as those who had ever smoked 100 cigarettes and who currently smoked every day or some days. This change in definition increased the NHIS prevalence estimates for 1992 by approximately 1 percentage point. 3 The 1992 and 1993 CPS questions were identical to the 1992-1994 NHIS questions. The California BRFSS retained the pre-1992 NHIS definition of current smokers until 1996.
Measurement of Quit Ratio
We defined the quit ratio for a given year as the percentage of ever smokers (current smokers plus former smokers) who were former smokers. 30 Former smokers were defined as persons who had smoked 100 cigarettes in their lifetime but were not current smokers. Ever smokers were defined as persons who had smoked 100 cigarettes in their lifetime, regardless of their current smoking status. Only data from the NHIS were used to estimate quit ratios.
Statistical Analyses
We weighted study data before computing point estimates of smoking prevalence and quit ratios. Survey weights were used to adjust for probability of subject selection, nonresponse, and the age, sex, and race distribution of the California or US (excluding California) population. We used the California BRFSS and California CPS weights provided on the data tapes for each year and adjusted the supplied NHIS weights to make the sample distributions accurately reflect the age, sex, and race/ethnicity distributions of California (or the remainder of the nation). We used SUDAAN software 31 to compute standard errors of point estimates.
To identify time trends, we created separate regression models for the NHIS and the BRFSS surveys, using all available data points. Using NHIS data, we assessed several potential models (linear, logistic, exponential, and polynomial [second-order and thirdorder]) of the trend in national smoking prevalence. Because the trend in smoking prevalence may not have been linear over the entire time period, we allowed the slope of the regression curves to vary for up to 3 different time periods within the overall period 1978 to 1994. For the linear models, we chose points of intersection of the regression line segments at 1985 and 1990 on the basis of visual inspection of the scatter plots, which suggested a different rate of change in smoking prevalence for the periods 1978 to 1985, 1985 to 1990, and 1990 to 1994. For the nonlinear models, we examined models with 0, 1, or 2 inflection points for each. We selected the best-fit model for the United States (excluding California) by using the R 2 coefficient as the criterion for goodness of fit. 32 Once the best-fit model was selected, we used a similar type of model to estimate smoking prevalence trends for the California NHIS and California BRFSS surveys.
To assess differences in the slopes of trend line segments between California and the remainder of the United States, we ran a single model that included all NHIS data points and contained a dummy variable that indicated whether the point represented an estimate for the United States (excluding California) or for California. For all other models, we estimated separate regression lines for the California and US (excluding California) data.
We plotted data from the CPS, CTS, and CATS to assess the degree to which these data were consistent with findings from the NHIS and the BRFSS surveys. These data points were not included in the regression analyses.
To take into account variations in the precision with which point estimates of adult smoking prevalence were derived, we used weighted least squares regression models that gave more weight to observations with smaller variances.
Results
Model Selection
Of the models tested (linear, quadratic, 2-segment piecewise linear, 3-segment piecewise linear, and cubic), the 3-segment piecewise linear regression model with points of intersection of the regression line segments at 1985 and 1990 produced the best overall fit of the data (R 2 = 0.98 for the United States [excluding California]; R 2 = 0.99 for California). This model, which produced separate estimates of the trend in adult smoking prevalence for 3 time periods (1978-1985, 1985-1990, and 1990-1994) , was used in all subsequent analyses.
Adult Smoking Prevalence
According to our analysis of NHIS data, adult smoking prevalence decreased more rapidly from 1985 to 1990 than from 1978 to 1985 in both California and the remainder of the nation (Table 2, Figure 1 ). The increase in the rate of decline in smoking prevalence between these 2 periods was 0. Adult smoking prevalence decreased less rapidly from 1990 to 1994 than from 1985 to 1990 for both California and the remainder of the United States. In California, the rate of decline in smoking prevalence from 1990 to 1994 was 0.39 percentage points per year (significantly different from 0), whereas in the remainder of the United States it was only 0.05 percentage points per year (not significantly different from 0) ( Table 2) .
Between 1978 and 1994, adult smoking prevalence was approximately 2 to 5 percentage points lower in California than in the remainder of the United States (Figure 1 ). The estimated rate of decline in smoking prevalence in California was not significantly different from that of the rest of the United States during any of the 3 time periods ( Table 2) .
Restricting the analysis to NHIS survey respondents 25 years and older had little effect, except that the slowing of the rate of decline in smoking prevalence during the early 1990s was less pronounced (Table 2) ; for those years, the rate of decline in smoking prevalence among adults 25 years and older was 0.61 percentage points per year in California and 0.20 percentage points per year in the remainder of the United States. Thus, smoking prevalence among these adults declined 3 times faster in California than in the rest of the nation during 1990 to 1994.
The trends in smoking prevalence in California described above were observed among both men and women and persisted when we restricted our analysis to non-Hispanic White adults (data not shown).
Trends in adult current smoking prevalence in California that were estimated from BRFSS survey data were similar to those estimated from NHIS data (Figure 2) . The BRFSS estimates tended to be about 2 percentage points lower than the NHIS estimates for any given year, but these differences were consistent, and the overall trends were remarkably similar. Smoking prevalence estimates from the CPS, CTS, and CATS were consistent with the NHIS and BRFSS survey trend patterns (Figure 2) . The smoking prevalence estimates from the CPS and CATS tended to be closer to the BRFSS survey estimates, which is understandable given that the CPS, CATS, and BRFSS are all telephone surveys, while the NHIS uses face-to-face interviews.
Adult Quit Ratio
Trends in the adult quit ratio were opposite to those for smoking prevalence (Figure 3) . In both California and the rest of the United States, the rate of increase in the quit ratio accelerated during 1985 to 1990, but these changes were not signif icant ( Table 2 ). The rate of increase in the quit ratio decreased during 1990 to 1994; neither California nor the remainder of the nation demonstrated a significant change in the quit ratio during 1990 to 1994 compared with 1985 to 1990.
Discussion
In both California and the rest of the United States, the prevalence of adult smoking decreased more rapidly from 1985 to 1990 than from 1978 to 1985. After this period of accelerated decline in smoking prevalence, the rate of decline slowed significantly during the early 1990s in both California and the remainder of the United States. However, whereas adult smoking prevalence in the nation as a whole was essentially stable from 1990 to 1994, the prevalence in California continued to decline significantly.
This last observation-that adult smoking prevalence in California continued to decline during the early 1990s, while smok- Excluding California. *Significant difference (P < .05) between the estimated rate of change for that period and that for the previous period. ing prevalence in the rest of the nation was stable-cannot be explained by changes in the age, sex, or race/ethnicity distribution of the California or US populations. Restricting our analysis to older adults (25 years and older), men, women, or non-Hispanic White adults did not appreciably affect the results. Our observation also cannot be explained by differences in educational attainment, because the percentages of Californians who graduated from high school and from college have not increased faster than the corresponding proportions for the United States (excluding California) from 1978 to 1995 (Centers for Disease Control and Prevention, Office on Smoking and Health, unpublished data from the US Bureau of the Census, Current Population Reports, 1997). One possible explanation for the different rates of decrease in recent smoking prevalence for California and the remainder of the nation is the continued presence of California's tobacco control program (Proposition 99). Proposition 99 was associated with an acceleration in the rate of decline of per capita cigarette consumption in California 7, 29, [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] and produced a 10% to 13% longterm reduction in cigarette consumption. 44 Both short-term effects of the cigarette tax increase and long-term effects due to the tax increase or other programs funded by Proposition 99 have been demonstrated, 38, 42 and evidence exists that the antismoking media campaign specifically resulted in reduced cigarette consumption. 7, [41] [42] [43] [44] The slowed rate of decline in smoking prevalence from 1990 to 1994 in California may be a result of increased smoking initiation among youths. From 1990 to 1994, smoking prevalence declined 0.61 percentage points per year among Californians 25 years and older and 0.39 percentage points per year among all adults (Table 2) . Because adults 25 years and older made up about 85% of our sample, the decline in smoking prevalence among all adults during the early 1990s could be attributed entirely to the older age group.
Similarly, for the United States (excluding California), the decline in smoking prevalence from 1990 to 1994 among persons 25 years and older (0.20 percentage points per year) was greater than that among all adults (persons 18 years and older) (0.05 percentage points per year) ( Table 2) . Again, this difference may be due to increased smoking prevalence among the younger adults. Previously reported data show an increase in smoking prevalence among 18-to 24-yearolds from 1990 (24.5%) to 1994 (27.5%), [1] [2] [3] [4] [5] an increase in smoking initiation rates among 12-to 17-year-olds from 1985 to 1989, 46 and a leveling, during the latter half of the 1980s, of a previous decline in smoking prevalence among 14-to 18-year-olds. 47 Changes in the marketing, pricing, and product differentiation of cigarettes may help explain the slowing in the rate of decline in smoking prevalence in both California and the remainder of the United States during the first half of the 1990s. [48] [49] [50] [51] In the nation, the pattern of cigarette advertising has shifted from traditional print advertising to promotional activities. 50, 51 In California, expenditures for cigarette promotions, especially for advertisements targeting youth and women, have increased. 15, 38, 43, [52] [53] [54] [55] The frequency of print and outdoor advertisements targeting youth and women more than tripled after the passage of Proposition 99. 14, 54, 55 From 1990 through 1993, the tobacco industry outspent the Proposition 99-funded media campaign by 10 to 1 through magazine, newspaper, and outdoor advertising alone. 52 Changes in cigarette product differentiation and pricing occurred during the late 1980s and early 1990s. 49 Nationwide, the market share of discount and generic brands increased from 11% in 1988 to over 40% by the second quarter of 1993. 48, 49, 56 In California, the percentage of smokers buying generic brands increased by 70% from 1990 to 1992. 57 In 1993, major cigarette producers dropped prices of premium brands to retain market share. 49 In addition to these nationwide factors, some unique factors may help explain the slowing in the rate of decline in smoking prevalence in California after the tobacco control program was introduced. First, the tobacco industry responded to Proposition 99 by drastically increasing its political activity and promotion of tobacco in the state. [52] [53] [54] [55] [58] [59] [60] Political expenditures in California increased 10-fold after passage of Proposition 99, making California legislators the recipients of more tobacco industry money per legislator than members of the US Congress. 58 Additionally, the California Tobacco Control Program has been implemented at less than the approved level of funding. 8, 10, 58, 59, [61] [62] [63] Although Proposition 99 specified that 25% of the revenues generated by the tobacco tax increase should be allocated for tobacco education and prevention programs, Proposition 99 expenditures for tobacco education, prevention, and research declined from $133 million during the first year of the program (1989) to $57 million during fiscal year 1995. 64 Not until fiscal year 1996 were Proposition 99 tobacco education and prevention programs fully funded at the 25% level. 61 The tobacco control program has been implemented without the full support of the state legislature, which has repeatedly used the excise tax revenues for other programs. 8, 10, 52, [58] [59] [60] [61] [62] [63] [64] For example, in fiscal years 1995 and 1996, the state legislature redirected $285 million from Proposition 99 tobacco education and prevention programs to medical care. Our results are consistent with the findings of Pierce et al., who reported that per capita cigarette consumption in California declined 52% faster during the period 1989 to 1993 than during the period 1983 to 1989, but that the decline in cigarette consumption slowed significantly during more recent years (1994) (1995) (1996) . 45 Pierce et al. found that smoking prevalence showed a similar pattern but did not decline significantly in either California or the remainder of the United States during the period 1994 to 1996. 45 These authors also implicate reduced program funding, increased tobacco industry expenditures for marketing and political activities, and industry pricing strategies as potential explanations for the slowed progress in reducing smoking prevalence in California. 45 The lack of improvement in quit ratios for both California and the United States from 1990 to 1994 suggests a need for increased attention to smoking cessation. The burden of smoking-related disease will not decline unless smokers stop smoking before the onset of chronic diseases caused by smoking in later life. 65 Comprehensive tobacco control programs should perhaps look more carefully at policy options to support cessation. The availability of nicotine replacement therapy as an over-the-counter smoking cessation aid since 1997 has increased the rate of successful cessation with or without the support of smoking cessation programs. 66 Additional interventions to help addicted smokers should be supported by comprehensive tobacco control programs, and further research into population-based cessation activities is needed.
64
The main limitation of this study is that, although it had substantial power to detect significant differences in smoking prevalence trends between time periods within California or the remainder of the United States, it had limited power to detect differences in smoking prevalence trends between California and the United States during any specific time period. Although smoking prevalence in California still declined significantly during the period 1990 to 1994 while smoking prevalence for the remainder of the United States was statistically unchanged during this period, the slopes for California and the remainder of the United States were not significantly different during this period or during any of the 3 time periods in our study. Our failure, due to limited power, to detect significant differences in smoking prevalence trends in California compared with the remainder of the United States should not be interpreted to mean that the trends were the same, or that the California antismoking intervention had no effect. In light of the absence of any signif icant change in smoking prevalence in the nation as a whole during the period 1990 to 1994, we interpret the significant decline in smoking prevalence during this period in California as evidence suggestive of an effect of the tobacco control intervention.
California may approach the Healthy People 2000 goal of reducing adult smoking prevalence to 15%, but it seems very unlikely that the nation as a whole will come anywhere close to this goal. An increase in the number of states implementing comprehensive tobacco control programs, funded by cigarette tax revenues or tobacco settlement funds, could restore the trend of declining smoking prevalence. As this type of funding is implemented, however, special attention should be given to sustaining funding for the tobacco education and prevention programs and to minimizing the degree to which the tobacco industry counteracts these public health efforts.
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